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Project description: Within the joint project we develop nanocomposites as anode materials 

for Li-ion batteries consisting of silicon nanoparticles (n-Si) or tin nanoparticles (nSn) 

embedded in silicon carbonitride (SiCN) or silicon oxycarbide (SiOC) ceramic matrices. 

In the first funding period we have initially focused on optimizing SiCN and SiOC matrices 

and in particular we studied the amount and morphology of free carbon phases within the 

active matrix material. In addition, we explored possible synthesis routes for achieving a 

homogenous distribution of silicon particles (Fig. 1) within the matrix. We also worked on the 

electrochemical characterization of these nanocomposites during cycling. Finally, we initiated 

the work on the synthesis and electrochemical properties of tin nanoparticles dispersed 

within the ceramic matrix. For detailed information, please refer to our publications listed in 

http://www.spp1473.kit.edu/54.php.  

During the second funding period our work focuses on: 

 Optimization of the nanocomposite synthesis in order to achieve the stable 

electrochemical performance of the Si/Sn nanoparticles embedded within ceramic 

matrix by means of: 

o Single precursor approach leading to the uniform particle distribution 

o Using amorphous Si/Sn nanopowders for composite preparation 

o Impregnation of porous SiOC/SiCN ceramics  

 Determination of the lithium ion mobility through the ceramics and nanocomposites 

 In-situ investigation of the nanocomposite volume changes during 

lithiation/delithiation with respect to the pure components. 

 Characterization of the microstructural changes occurring during lithiation/delithiation 

 Understanding of the lithium storage and degradation mechanisms 
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Fig. 1 Schematic representation of the synthesis of nSi/SiOC ceramic composite 
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